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CHINA’S EVOLVING HEALTHCARE ECOSYSTEM: CHALLENGES AND
OPPORTUNITIES

THURSDAY, MAY 7, 2020

U.S.-CHINA ECONOMIC AND SECURITY REVIEW COMMISSION
Washington, DC

The Commission met via videoconference at 2:00 p.m., Chairman Robin Cleveland and
Commissioner Thea Mei Lee (Hearing Co-Chairs) presiding.

OPENING STATEMENT OF CHAIRMAN ROBIN CLEVELAND
HEARING CO-CHAIR

CHAIRMAN CLEVELAND: Good afternoon, and welcome to the fourth hearing of the
U.S.-China Economic and Security Review Commission's 2020 reporting cycle. Today's hearing
will examine opportunities for U.S. researchers and companies, and the risks and challenges,
presented by the Chinese leadership's approach to healthcare, biotechnology, and medical
sciences. | want to welcome our witnesses and thank them for participating.

This hearing comes at a critical juncture. When we began planning the hearing, COVID-
19 was a largely localized problem in Wuhan. We had intended to focus on the overhaul of
China's domestic healthcare system, improvements in training of skilled health care workers, and
the delivery of basic healthcare services, which have contributed to measurable progress in
mortality rates and the quality of life in China. We wanted to emphasize China's effective
collaboration with global experts after the 2003 SARS outbreak and its commitment to
strengthen monitoring systems for early identification and remediation of variations of flu and
new types of pneumonia.

As we gather today to discuss the development of China's healthcare systems, COVID-19
has claimed the lives and livelihoods of millions of people. The global economy and citizens
around the world are paying a crushing price, in part, because of the lack of transparency and
accountability by China's leaders. Regrettably, under General Secretary Xi Jinping, China's
political climate has become intolerant of dissent. Any news or any individuals seen as critical
of the CCP leadership is censored. This authoritarian control distorts policy and decision making
in the best of times. With COVID-19 the outcome has been catastrophic, not just for China but
around the world.

During the early stages of outbreak, doctors were silenced, officials destroyed case
samples, and the government suppressed or delayed public disclosure of key information. And
despite its early and continued mismanagement of the crisis, Beijing has cynically exploited the
pandemic to bolster its international image and promote its authoritarian model of governance.

Beijing's behavior during the current pandemic reflects its broader approach to
engagement with the United States. Whether we look at biomedical research collaboration,
trade, commercial and research opportunities, or cooperation on public health issues, the Chinese
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government has pursued a well-worn path of subsidies, stonewalling, and often stealing,
undermining foreign access to Chinese markets, and compromising improvements and the health
and well-being of all of us.

To retain its well-earned position as a global leader in the production of the safest and
most innovative healthcare products and services, the U.S. must move decisively to protect
sensitive genetic and medical information of our citizens, as well as protect critical research,
corporate assets, intellectual property, and our supply chains. Just as one example of the inherent
risks in the current system, | think we're all relieved to learn of the curative potential of
remdesivir. Unfortunately, the compound is comprised of ten chemicals, eight of which are
made exclusively in China.

COVID has focused needed attention on how to ensure U.S. access and perhaps onshore
production of an array of critical products from the ingredients in lifesaving drugs to new
materials like graphene, so essential to national security. Tomorrow's hearing will focus on
China's bid for control of commodities and minerals in Africa, which will add to our
understanding of the scope of concerns about U.S. supply chains and threats to industrial
capabilities.

I look forward to our witnesses today shedding light on China's healthcare policy
objectives and offering recommendations on how the U.S. can more effectively manage its
relationship with China in the healthcare domain. I'd also like to thank the Senate Recording
Studio and its staff for help in conducting this hearing, and our staff who have done a fantastic
job during this period of telework. So now let me turn to my co-chair for this hearing,
Commissioner Lee.
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PREPARED STATEMENT OF CHAIRMAN ROBIN CLEVELAND
HEARING CO-CHAIR

Good afternoon, and welcome to the fourth hearing of the U.S.-China Economic and Security
Review Commission’s 2020 reporting cycle. Today’s hearing will examine opportunities for
U.S. researchers and companies and the risks and challenges presented by the Chinese
leadership’s approach to health care, biotechnology and medical sciences. | want to welcome our
witnesses and thank them for their participation.

This hearing comes at a critical juncture. When we began planning this hearing, COVID-19 was
a largely localized problem in Wuhan. We wanted to focus on the overhaul of China’s domestic
healthcare system, improvements in the training of skilled health care workers, and the delivery
of basic healthcare services which have contributed to measurable progress in mortality rates and
quality of life. We wanted to emphasize the Chinese government’s effective collaboration with
global experts after the 2003 SARS outbreak and its commitment to strengthen monitoring
systems for early identification and remediation of variations of flu and new types of pneumonia.

As we gather today to discuss the development of China’s healthcare system, COVID-19 has
claimed the lives and livelihoods of millions of people. The global economy and citizens around
the world are paying a crushing price due to the lack of transparency and accountability by
China’s leaders. Regrettably, under General Secretary Xi Jinping, China’s political climate has
become intolerant of dissent. Any news or individual seen as critical of the CCP leadership is
censored. This authoritarian control distorts policy and decision making in the best of times; with
COVID-19 the outcome has been catastrophic, not just for China but for the entire world.

During the early stages of the outbreak, doctors were silenced, officials destroyed case samples,
and the government suppressed or delayed public disclosure of key information about the
outbreak. Despite its early and continued mismanagement of the crisis, Beijing has cynically
exploited the pandemic in an attempt to bolster its international image and promote its
authoritarian model of governance.

Beijing’s behavior during the current pandemic reflects its broader approach to engagement with
the United States. Whether we look at biomedical research collaboration, trade, commercial and
research opportunities or cooperation on public health issues, the Chinese government has
pursued a well-worn path of subsidies, stonewalling and stealing undermining foreign access to
Chinese markets and compromising improvements in the health and wellbeing of all of us. To
retain its well-earned position as a global leader in the production of the safest and most
innovative healthcare products and services, the United States must move decisively to protect
the sensitive genetic and medical information of our citizens as well as protect critical research,
corporate assets, intellectual property and our supply chains.

As one example of the inherent risks in the current system, we were all relieved to learn of the
curative potential of Remdesivir—unfortunately the compound is comprised of 10 chemicals, 8
of which are made in China. COVID has focused needed attention on how to ensure US access to
an array of critical products from the ingredients in life-saving drugs to new materials like
graphene so essential to national security. Tomorrow’s hearing will focus on the Chinese
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government’s bid for control of commodities and minerals in Africa which will add to our
understanding of the scope of concerns about U.S. supply chains and threats to industrial
capabilities.

I hope our witnesses today can shed light on China’s healthcare policy objectives and offer
recommendations on how the United States can more effectively manage its relationship with
China in the healthcare domain.

I would also like to thank the Senate Recording Studio and its staff for helping us conduct this
hearing virtually. Let me now turn to my co-chair for this hearing, Commissioner Thea Lee.

Back to Table of Contents




OPENING STATEMENT OF COMMISSIONER THEA MEI LEE
HEARING CO-CHAIR

COMMISSIONER LEE: Thank you, Chairman Cleveland, and thanks again to the
witnesses for participating in today's hearing. The Chinese government's efforts to improve its
healthcare system offer a potential opportunity for the United States. China confronts an aging
population and rising incidence of noncommunicable diseases. The Chinese government
correctly recognizes that as the world leader in medical innovation, the United States can help
meet China's rapidly expanding demand for healthcare services and close widening gaps in
provision of critical services to underserved populations.

In theory, this should provide a lucrative opportunity for U.S. companies to sell goods
and services to China, and for U.S. researchers to work collaboratively with their Chinese
counterparts on new therapies and devices. In reality, Beijing seems more interested in
dominating emerging healthcare industries than in achieving mutually beneficial outcomes. This
is a pattern we have seen repeated many times before across a range of industries, from steel to
semiconductors.

Although China's Ministry of Commerce has placed certain healthcare subsectors on its
list of encouraged investments, U.S. companies hoping to participate in China's healthcare
system must comply with byzantine regulations, contend with investment restrictions and
lengthy approval wait-times, and navigate procurement processes that systematically favor
domestic Chinese firms. Meanwhile, Chinese companies have pursued acquisitions and
commercial arrangements in the U.S. healthcare market that would grant them access to large
troves of U.S. patient data, invaluable medical intellectual property.

The Chinese government has also used talent recruitment programs and exploited legal
gray zones to orchestrate the transfer of pre-commercial research discoveries and develop
applications within its own market. Chinese universities and laboratories have simultaneously
tightened control over foreign researchers' access to and usage of data that could help lead to
future medical breakthroughs.

I look forward to hearing thoughts from today's panelists on these issues. And before we
get started, | want to remind everyone that our next hearing, China's Strategic Aims in Africa,
will be streamed live tomorrow on the Commission's website starting at 9:30 a.m. For now, |
will turn the floor back over to Chairman Cleveland to introduce today's panelists.

CHAIRMAN CLEVELAND: Uh-oh. I thought you were doing that.

COMMISSIONER LEE: Oh, I'm happy to do it. We've had back and forth. 1 will do it.

CHAIRMAN CLEVELAND: | have to get up and go get the thing -- the script,
otherwise. Go ahead.
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PREPARED STATEMENT OF COMMISSIONER THEA MEI LEE
HEARING CO-CHAIR

Thank you, Chairman Cleveland, and thank you again to the witnesses for participating in
today’s hearing.

China’s efforts to improve its healthcare system offer a potential opportunity for the United
States. China confronts an aging population and rising incidence of noncommunicable diseases.
The Chinese government correctly recognizes that as the world leader in medical innovation, the
United States can help meet China’s rapidly expanding demand for healthcare services and close
widening gaps in provision of critical services to underserved populations. In theory, this should
provide a lucrative opportunity for U.S. companies to sell goods and services to China and for
U.S. researchers to work collaboratively with their Chinese counterparts on new therapies and
devices.

In reality, Beijing seems more interested in dominating emerging healthcare industries than in
achieving mutually beneficial outcomes. This is a pattern we have seen repeated many times
before across a range of industries from steel to semiconductors. Although China’s Ministry of
Commerce has placed certain healthcare subsectors on its list of “encouraged investments,” U.S.
companies hoping to participate in China’s healthcare system must comply with byzantine
regulations, contend with investment restrictions and lengthy approval wait-times, and navigate
procurement processes that systematically favor domestic Chinese firms. Meanwhile, Chinese
companies have pursued acquisitions and commercial arrangements in the U.S. healthcare
market that would grant them access to large troves of U.S. patient data and valuable medical
intellectual property.

The Chinese government has also used talent recruitment programs and exploited legal gray
zones to orchestrate the transfer of pre-commercial research discoveries and develop applications
within its own market. Chinese universities and laboratories have simultaneously tightened
control over foreign researchers access to and usage of data that could help lead to future medical
breakthroughs.

I look forward to hearing thoughts from today’s panelists on these issues. Before we get started, |
want to remind everyone that our next hearing, “China’s Strategic Aims in Africa,” will be
streamed live tomorrow on the Commission’s website starting at 9:30 am.

For now, | will turn the floor back over to Chairman Cleveland to introduce today’s panelists.
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PANEL INTRODUCTION BY COMMISSIONER THEA MEI LEE

COMMISSIONER LEE: I've got it. So with that, I would like now to introduce our
witnesses for this afternoon. First, we will hear from Dr. Karen Eggleston, Senior Fellow at
Freeman Spogli Institute for International Studies at Stanford University. She will discuss recent
developments in China's domestic healthcare system and the policy challenges Beijing faces in
delivering high quality, cost effective healthcare services to the population.

Next, we will hear from Dr. Tara O'Toole, who is Executive Vice President and Senior
Fellow at In-Q-Tel, and she will talk about China's ambitions in digital healthcare and
biotechnology.

After that, Dr. Jennifer Bouey, who is a Senior Policy Researcher and the Tang Chair in
China Policy Studies at the Rand Corporation, will tell us about China's epidemic preparedness,
both before and after COVID-19.

And finally, John Balzano, a partner at Covington & Burling's Regulatory and Public
Policy Practice, will discuss the challenges that U.S. companies face in accessing China's
healthcare market and navigating its regulatory environment.

Dr. Eggleston, we will hear from you first.
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OPENING STATEMENT OF KAREN EGGLESTON, SENIOR FELLOW, FREEMAN
SPOGLI INSTITUTE FOR INTERNATIONAL STUDIES, STANFORD UNIVERSITY

DR. EGGLESTON: Thank you very much for the opportunity to provide testimony at
today's hearing. China’s national health reforms over the past two decades have brought the
system closer to the modern, reliable, and accessible health system that China aspires to provide
its citizens. Of course, pandemics can strain any health system, and health systems sometimes
can only be as strong as their weakest link. Commitment to strengthening the weakest links in
the future, that would be a fitting tribute to the victims of COVID-19.

China's national health reforms of 2009 continued many reforms undertaken since the
SARS epidemic in 2003, consolidated a system of social health insurance, covering the entire
population for basic health services. This contributed to a surge in healthcare utilization and
spending, while reducing out-of-pocket cost burden to patients. Those out-of-pocket costs
declined from over half of spending, in 2003, to less than a third.

The Healthy China 2030 blueprint and other policies set forth goals for heath and service
delivery, and China has achieved considerable progress, | talk about in some parts of my
testimony. But of course, there remains several issues of concern to promote healthy aging, such
as high male smoking rates, large urban, rural, and regional disparities.

China has 4.3 hospital beds per 1,000. It exceeds that of the U.S. Doctors per 1,000
increased from over 1 to around 2, comparable to the average of upper-middle-income countries.
China's density of skilled health workers, which in addition to doctors includes nurses and
midwives, that density per 1,000 population rose from a little under 3 in 2002 to 4.6 in 2015,
which is a 60 percent increase in just a dozen years. But it's still less than half that of high-
income countries, again, with significant urban, rural, and regional disparities in number and in
training.

Medical doctors in China typically receive five years of bachelor of science plus three
years of required residency, standardized nationwide a few years ago. Of course, this varies by
specialty, and some categories such as assistant GPs obtain certification with only a two-year
technical degree. In 2010, China also launched a program to recruit and retain doctors in rural
areas, which are underserved compared to urban areas.

According to one index, the Healthcare Access and Quality Index by the Global Burden
of Disease Researchers, China has achieved large improvements nationally. But there are huge
disparities inside. Within China, we have the equivalent of the difference between the highest in
the world, Iceland, and North Korea. So that's a huge internal disparity.

Total health expenditures have grown as a share of China's economy as it has grown,
representing 5 to 6 percent of GDP, amounting to expenditure per person about average for upper
middle-income countries and well below that of high-income countries, much less the United
States. Rural and informal sector employees have less generous health coverage. Expanding and
equalizing catastrophic insurance coverage will be even more important as medical care
technology continues to advance, if they want to provide affordable, equitable access.

The pandemic quite likely will have a significant and long-lasting boost to telemedicine
and other aspects of technology-enabled care. Although innovative business models such as
WeDoctor have not yet been fully integrated into the health system, online consultations, robots
in healthcare and in long-term care have all been given a boost during the COVID-19 response.
In the future, China as elsewhere, South Korea, Singapore, will roll out technologies for contact
tracing during the remainder of the pandemic, and we'll see what happens in the future.
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I was asked to talk about aging. Median age in China is already greater than the median
age here in the United States. The proportion of China's population age 60 and older is projected
to more than double over the next three decades, reaching a third by 2050. China has tried to
revise its healthcare system and provide more accessible primary care in their doctoral system.
There's a lot of ongoing reforms related to that.

Financing for nursing home or long-term care remains a challenge. There are pilots for
long-term care insurance. But there's uneven coverage and mostly families themselves have to
pay to care for their elders. The national rating system for elderly care institutions is an
interesting development that I talk about in my testimony.

I will close with a brief listing of some of the recommendations in my testimony. It is in
the interest of Americans and Chinese to have a strong, resilient health system in China.
Constructive bilateral cooperation can mitigate the impact of the current pandemic and
strengthen the global capacity to avoid the devastating human costs and social and economic
impacts of future outbreaks on this scale.

The U.S. government and others should encourage China and our own scientists and
firms to work collaboratively with multilateral efforts to strengthen health systems, emphasize
scientific evidence-based health policy, and encourage China to do so as well. Such as
prioritizing efforts to strengthen primary care and address the social determinants of health, and
promote health aging, support health education for the disadvantaged, and not forget mental
health.

Encourage public-private collaborative governments and support China's efforts to define
and regulate the fledgling private not-for-profit sector, which is relatively new in China. Share
experience potentially about how to define and make it accountable for community benefits in
exchange for tax exemption. Encourage transparent peer review of research and encourage
international collaboration between Chinese and American scientists.

Share case studies of U.S. community and health system experiments with integrated care
and fostering patient-centered care, which are definite goals of China's health system
improvement, and perhaps share experience with bundled payment as China rolls out diagnosed-
related groups. Support China's efforts to develop more robust systems of malpractice regulation
and accountability for quality care, as well as their efforts to address physician-patient tensions,
which occasionally erupt in violence.

Encourage scientific evaluation such as randomized control trials of traditional Chinese
medicine, and work in conjunction with partners in other countries around the world in a
multilateral approach to support China's healthcare ecosystem development. Thank you very
much.

Back to Table of Contents




13

PREPARED STATEMENT OF KAREN EGGLESTON, SENIOR FELLOW, FREEMAN
SPOGLI INSTITUTE FOR INTERNATIONAL STUDIES, STANFORD UNIVERSITY
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May 7, 2020
Testimony before the U.S.-China Economic and Security Review Commission

China’s Evolving Healthcare Ecosystem: Challenges and Opportunities

By Karen N. Eggleston
Stanford University! and NBER

Thank you for the opportunity to provide testimony for this hearing. I was asked to
testify as part of Panel I, which assesses China's domestic healthcare infrastructure,
and the use of technology in China's healthcare system in light of COVID-19. [ was
asked specifically to focus my testimony on the following questions:

e What are the Chinese government’s objectives for the development of its
healthcare system? Assess the government’s progress to achieving these
objectives. What is the cost burden on the Chinese government?

e How has China’s healthcare system developed in recent years to cope with an
aging population?

o What is the extent of healthcare coverage (e.g., doctors per thousand people,
hospital beds per thousand, etc.), and what is the quality of the coverage across
different population segments? What is the cost burden on citizens?

o Describe the training pipeline for China’s doctors, nurses, and health
administrators.

o What are Beijing’s ambitions for its domestic healthcare system, and how do
they affect its interaction with the healthcare markets in the United States and
other countries?

e The U.S.-China Commission is mandated to provide recommendations to
Congress for legislative action; what recommendations do you have for
congress regarding the development of China's healthcare system and its
implications for the United States?

! Director, Asia Health Policy Program http://aparc.fsi.stanford.edu/asiahealthpolicy/; Deputy

Director, Shorenstein Asia-Pacific Research Center (APARC); and Senior Fellow, Freeman
Spogli Institute for International Studies (FSI), Stanford University. I gratefully acknowledge
Jillayne Ren and Lily Liu for excellent research assistance in preparing this testimony, as well
as my many co-authors in China, the US and elsewhere, for the research projects cited in this
testimony. All remaining errors are my own.



China’s national health reforms over the past two decades have brought the system
closer to the modern, safe, reliable and accessible health system that is commensurate
with China’s dramatic economic growth, improvement in living standards, and high
hopes for the next generation.?

China’s national health reforms of 2009—continuing many reforms undertaken since
SARS (2003)—consolidated a system of social health insurance covering the entire
population for basic health services, contributing to a surge in healthcare utilization
while reducing out-of-pocket costs to patients — which declined from 56% to 28% of
total health expenditures between 2003 and 2017. An expanded basic public health
service package, funded by per capita government budget allocations that include a
higher central government subsidy for lower income provinces, provides basic
population health services to all Chinese. Now the governance structure consolidates
the purchaser role for social health insurance schemes under the National Healthcare
Security Administration, with most other health sector functions under the National
Health Commission. China’s world-leading technological prowess in multiple fields
spanning digital commerce to artificial intelligence—and accompanying innovative
business models such as WeDoctor that have not yet been fully integrated into the
health system—hold promise for supporting higher quality and more convenient
healthcare for China’s 1.4 billion.

However, many challenges remain, from dealing with COVID-19 and its aftermath, to
other lingering challenges, from promoting healthy aging to the political economy of
addressing patient-provider tensions, changing provider payment to promote “value”
rather than volume, and deciding which new medical therapies qualify as “basic” for
the basic medical insurance schemes. To make China’s investments in universal
health coverage and the accompanying rapid medical spending growth sustainable in
the longer-run, policies need to help the most vulnerable avoid illness-induced
poverty, increase health system efficiency, strengthen primary care, and reform
provider payment systems, as Hai Fang and other colleagues and I argued recently
(Fang et al. 2019).3

2 This section and much of the remainder of this testimony draw from my recent research, individuals
works of which I have cited, as well as the text of my Stanford Asia Health Policy program working
paper “Healing One-fifth of Humanity: Progress and Challenges for China’s Health System,” October
2019, available at

https://aparc.fsi.stanford.edu/asiahealthpolicy/research/asia_health policy program_ working_paper_se

ries. A condensed and edited version of that research appears in Milken Institute Review: A Journal of

Economic Policy, 4™ Quarter 2019.
3 For an overview of China’s health system reforms, see the June 2019 special collection of articles in
BMJ by Professor Qingyue Meng and colleagues of Peking University and their international

collaborators.



e What are the Chinese government’s objectives for the development of its
healthcare system?

Broadly, China’s government aims to develop its healthcare system to be comparable
to the best among similar economies in the world and to meet the expectations of its
citizens. At the beginning of the 215 century it set an ambitious goal for achieving
universal health coverage after SARS, and has achieved that goal. The resulting
system of basic medical insurance programs is gradually reducing disparities in
coverage (e.g. between formal sector employees with relatively generous, compulsory
coverage, and rural and informal sector workers or dependents, with subsidized
voluntary coverage). I discuss these issues more in the healthcare financing section
below.

Improved health arises from non-medical factors as much as from medical care, and
many of those non-medical factors, and how they are prioritized in governance, can
be considered part of the broader health system ecosystem in a society. Accordingly,
discussion of China’s health system objectives should include the specific goals for
population health as well as healthcare goals over the coming decade, as set forth in
October 2016 by President Xi Jinping in the “Healthy China 2030 blueprint (similar
to the US “Healthy People” developed for decades, now common in many countries).*
Healthy China 2030 includes over 20 chapters covering public health services,
environment management, the Chinese medical industry, and food and drug safety.
There are five specific goals to improve the level of health nationwide, control major
risk factors, increase the capacity of the health services, enlarge the scale of the health
industry broadly defined, and improve the health service delivery system. The
blueprint sets forth “core principles”—health priority, reform and innovation,
scientific development, and justice and equity—and outlines 13 core indicators to be
reported this year and 2030.

China has achieved considerable progress in many of these arenas. As shown in
Figure 1, life expectancy at birth compares favorably with other upper-middle income
countries and even with some OECD countries (76.5 in China in 2018 according to
OECD data, compared to 78.6 in US), while child vaccination rates surpass those of
the US and many other wealthier countries (Figure 2). There remain several issues of
concern, such as high male smoking rates (Figure 3), which contribute to the gap in

4 See the "Outline of Healthy China 2030 Plan" (The State Council, 2016). The “Healthy People” plans
in the United States “provide science-based, 10-year national objectives for improving the health of all
Americans. For 3 decades, Healthy People has established benchmarks and monitored progress over
time in order to: Encourage collaborations across communities and sectors; Empower individuals
toward making informed health decisions; Measure the impact of prevention activities.”
(https://www.healthypeople.gov/2020/About-Healthy-People).




life expectancy between men and women (see Figure 1) and is the leading cause of
premature mortality.

The Healthy China goals also seek to redress the health disparities within China,
which remain wide despite laudable progress in lifting millions out of poverty. For
example, as I emphasize in the introduction to Healthy Aging in Asia (Eggleston
2020), residents of the most developed provinces (megacities) enjoy first-world health
outcomes, virtually a different country from that of their compatriots in the lowest-
developed provinces, as illustrated by the 10-plus-year gap in life expectancy between
the lowest and highest provinces -- equivalent to the gap in life expectancy between
high-income and middle-income countries.

China’s goals include building a stronger, more comprehensive and higher quality
health insurance and health service delivery system. Having achieved universal health
coverage through a network of basic social insurance schemes, China’s health system
now is moving on to harder steps that confront most health systems: implementing
evidence-based policy to make new technologies available broadly; investing in and
monitoring quality and responsiveness; providing greater financial protection and
access for those most vulnerable, to ameliorate disparities in access and health
outcomes; keeping up investment in pandemic preparedness even when other
priorities come to the fore. Below sections of the testimony address the progress
towards these goals and remaining challenges for China’s health system.

o What is the extent of healthcare coverage (e.g., doctors per thousand people,
hospital beds per thousand, etc.), and what is the quality of the coverage across
different population segments?

China’s healthcare infrastructure, or health service delivery system, includes its
clinics and hospitals as well as the healthcare professionals that provide services
within them. All these aspects of medical care in China have developed substantially
since the turn of the 21% century, with policy goals to continue to improve both access
and quality. This section provides an overview of that healthcare service delivery
system, starting with arguably the most important aspect: the healthcare workforce,
the human capital undergirding the health service delivery system.

As shown in Figure 4, skilled health professionals per 1000 population in China have
increased substantially from 2.85 per thousand in 1980 to 7.04 per thousand in 2019,
with noticeably accelerated growth after 2005 (correlated with the post-SARS health
system investments). Within healthcare professions, the number of doctors per 1000
population increased from 1.2 in 2000 to 2 in 2017, comparable to the average for
upper middle-income countries globally, and similar to Brazil (2.2), and far higher
than India, South Africa, or Indonesia — each with less than one doctor per thousand,
according to World Bank data. China’s relatively low doctors or nurses per capita
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relative to OECD countries (Figures 5 and 6) contrast with China’s 4.3 hospital beds
per 1000 residents, which exceeds that of the US (2.8) and falls about in the middle of
the OECD country range (Figure 7). Figure 8 shows China’s substantial increase in
doctors per capita since 2000, with China shown in comparison with the average for
upper middle-income countries and the average for high income countries, as well as
specific comparison middle-income economies (India, Brazil, South Africa Indonesia,
Vietnam) and OECD countries (Japan, South Korea, and the US). These figures all
illustrate that China is catching up but behind the average for OECD countries and its
neighbors Korea and Japan in terms of doctors per capita.

To be more specific and in depth, consider data on the skilled healthcare workforce
from the World Health Organization (WHO) Global Health Workforce Statistics,
focusing on China (compiled by Jinlin Liu and drawing from our joint paper on the
association between healthcare professionals and health outcomes across countries,
Liu and Eggleston 2020). The WHO Global Health Workforce Statistics data
aggregates skilled health workers in three categories: medical doctors, nurses, and
midwives. The data we present is the most recent year available between 2007 to
2017 in each country.

China’s density of skilled health workers per 1000 population rose from 2.87 in 2002
(right before the SARS crisis) to 4.63 in 2015 (the latest available figure), a 60%
increase in a dozen years. Among the 178 countries for which 2017 data is available,
the density of skilled health workers in China is 3 times the average of low-income
countries, and 1.5 times that of lower-middle income countries (using the World
Bank’s classification), but less than half (37%) of that of high-income countries,
which enjoy about 11 skilled health workers per 1000 population.

Unsurprisingly, China’s significant increase in skilled healthcare workforce over the
past couple decades is correlated with its well-documented improvements in multiple
population health outcomes, such as infant mortality rates. As the density of
healthcare workforce increases, health outcomes have also improved, with a
significant decrease in maternal mortality (see Figure 9) and in under-five mortality
over time (Figure 10). Of course, this relationship is partly driven by the overall
improvement in living standards in China over the past two decades, which has
improved health outcomes from the non-medical determinants or health as well as the
resources available for investment in training and employing a larger healthcare
workforce to serve China’s 1.4 billion.

Medical Education

As noted, China has made significant strides in increasing the skilled healthcare
workforce serving both rural and urban areas, although vast disparities remain. The
heterogeneity of China’s health providers arises early in the pipeline, in terms of who
receives college education and who goes on to which levels of medical education. The
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vaunted barefoot doctors of Mao-era China had minimal training beyond middle
school. In today’s China, doctors usually receive at least four years of medical
training in earning an MD as an undergraduate degree, and many have deeper and
longer training. To increase the level of standardized medical education and train
more high-level general practitioners to work in the rural areas and primary care
institutions, China launched the “5+3” model of medical education in 2015, with a
degree program and residency training. Starting this year, residency training in an
accredited program is required for all new medical graduates looking for work in
a clinical capacity.

Medical curricula have also evolved. Since the last decade, the Chinese government’s
aggressive push to expand the number of General Practitioners (GPs) has opened new
paths for individuals with varying backgrounds to obtain certification (Lian et. al,
2019). While five years of a Bachelor of Science education plus three years of
required residency (standardized nationwide in 2014-15, as noted above) are often
required for GPs who wish to operate in both urban and rural areas, assistant GP
candidates can obtain certification with significant flexibility, some of which require
only a 2-year technical degree (Lian et. al, 2019; Lio et. al, 2018). According to a
study conducted in Henan (Wang, Fu, Liu et al. 2018), most undergraduate medical
students do not choose a general practitioner career, and factors such as gender,
family income and hometown location influence choice of specialty significantly.

Despite the rapid growth of GPs in the past decade, China’s medical education still
suffers from inconsistency in quality and teaching resources across different
geographical areas (Lio et. al, 2018). Some analysts argue that the lack of competency
and skill-focused curricula, and the lack of training in outpatient and palliative care,
contribute to low public trust in practitioners' competency and effectiveness (Xu et. al,
2010; Jiang et. al, 2016).

To mitigate these problems, China has incrementally undertaken several measures to
standardize its curricula, such as releasing new standards for the internal medicine
curricula in 2014, strengthening residency programs, and launching the National
Clinical Skills Competition in 2010 (Lio et. al, 2018; Jiang et. al, 2016). Some argue
that the simulation-based competition in particular not only created incentives for
institutions to improve practical training and dedicate more resources, but also
enhanced inter-school communication between medical institutions (Jiang et. al,
2016).

As noted, rural areas are especially likely to lack robust numbers of skilled healthcare
professionals. Like many large countries, China has tried many policies to address the
relative lack of doctors in rural areas. In 2010, China launched a program to recruit
and retain doctors in rural areas called the “rural-oriented tuition-waived medical
education program.” While relatively new, some empirical evidence about the
program suggests it holds promise but is unlikely at the current scale to close the
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urban-rural skill gaps any time soon. Jinlin Liu (2020), in his systematic review,
discusses the features of this national RTME program, which has been implemented
in 22 provinces in central and western China (along with 8 provinces in eastern China
which have implemented provincial RTME programs on their own). From 2010 to
2019, over 56 thousand rural-oriented tuition-waived medical students (RTMSs) have
enrolled in the national 5-year program, so that the program provides a steady source
for increasing the rural health workforce in China. The majority of students enrolled
in the 5-year and 3-year programs do start by fulfilling their obligations for rural
service under the terms of the program, but it appears “impossible to completely
improve the shortage of health workforce in rural China only relying on this single
program. More efforts need to be taken to enlarge the enrollment number of RTMSs,
improve intrinsic motivation of RTMSs to work in rural areas, improve the retention
of RTMSs after work contracts expire, attract more medical graduates to work and
stay in rural areas, and develop and implement more rural health worker programs in
China” (Liu 2020).

Having discussed the development of the PRC healthcare system infrastructure and
healthcare workforce, I now turn to health system financing, including the
investments made by the government, social health insurance coverage, and
households’ remaining financial burdens.

e Assess the government’s progress to achieving these objectives. What is the
cost burden on the Chinese government? What is the cost burden on citizens?

During the health reform era since the beginning of the 21 century, China has
attained universal health coverage and put in place a series of policies to enhance
access to effective medical care while decreasing households’ out-of-pocket spending
burden.’

China’s health spending has grown considerably as its economy has experienced
unprecedentedly rapid growth and investments funded the expansion of healthcare
documented in the previous sections. Nevertheless, China’s health spending per capita
is much smaller than that in the US or even most other OECD countries (Figure 11).
Total health expenditures represent 5-6% of GDP (depending on how one aggregates
spending), amounting to an expenditure per person about average for upper middle-
income countries but well below that for high-income countries (Figure 12b). Over
the past two decades, the government share of spending has expanded considerably,
by 2017 representing slightly over 9% of overall government expenditures (Figure 13).
These investments, into and alongside subsidized social health insurance programs,
improved risk pooling and brought down the financial burden on patients and their
families. Out-of-pocket spending (“tax on the sick”) declined from about 60% in 2000
to about 36% in 2017 (Figure 14). This government spending—both directly on

5 This summary draws from Eggleston 2019 and the sources cited therein.
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healthcare infrastructure and subsidizing social health insurance for the rural and
urban non-employee populations—substantially reduces the burden on families,
although many lower-income groups still face the risk of catastrophic health spending
from hospitalizations or other very large expenses.

Utilization has greatly increased for healthcare services, especially hospital outpatient
department visits and inpatient admissions. The relative decline in utilization at the
village or community level has been an unintended consequence, although relatively
straightforward to predict: with less of an out-of-pocket burden, patients self-refer to
more trusted providers at higher levels, and swell the ranks of those crowding into
secondary and tertiary hospitals. However, because the insurance coverage of the
rural insurance program, the New Cooperative Medical Scheme (NCMS), is less
generous than for urban residents and especially relative to insurance for urban
employees, the risk of catastrophic medical spending and illness-induced poverty
remains higher for rural than urban residents.

Recent mergers of insurance risk pools—such as raising NCMS benefit levels to those
of the urban resident basic medical insurance—and implementation of catastrophic
supplementary insurance within local social health insurance systems are encouraging
trends for closing gaps in risk protection. As of the end of 2018, 316.7 million were
enrolled in Urban Employees’ Basic Medical Insurance, 897.4 million in Urban-Rural
Residents’ Basic Medical Insurance, and 130.4 million in “remaining NCMS,”
according to the National Medical Security Administration. Per capita spending per
enrollee ranged from 3,316.7 RMB per urban employee to only 700.3 RMB per
person in urban-rural residents’ insurance and 627.6 RMB per NCMS enrollee.® Thus,
urban formal sector employees enjoyed health insurance benefits worth more than 5
times those of rural residents. Closing this gap while continuing to cover new life-
saving therapies for all will confront China’s medical system with financing
challenges for years to come. Ongoing integration of urban residents’ insurance with
remaining NCMS has led to coverage under the "Urban-Rural Residents' Basic
Medical Insurance" for the vast majority of Chinese. However, the level of risk
pooling remains local to a given county or municipality, and the level of risk
protection they entail still varies widely across localities.

Study of NCMS and other health programs provide suggestive but not definitive
evidence that they may have contributed to closing the mortality gap between rural
and urban China, although the true impact is difficult to untangle from all the other
changes affecting survival trends in China; see Zhou, Liu, Bundorf et al. 2017.

Expanding and equalizing catastrophic insurance coverage will be ever more
important as medical care technology continues to advance. Breakthrough therapies
draw upon increasing biomedical knowledge and “precision medicine” or

¢ This summary draws from Eggleston 2019 and the sources cited therein.
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“personalized therapy” using genetic and other information, especially for cancers but
also other major killers. These therapies can be extremely expensive. Providing
equitable access to these new treatments poses a challenge for health system financing
not only in China, but around the world. Financing experts recommend China explore
policies utilized in other middle- and high-income economies, such as expanding the
taxation base to assets for health insurance contributions as done in the health systems
of South Korea and Taiwan.

In addition to expanding insurance coverage, China has put in place multiple policies
to address health inequalities. Perhaps most salient was equalization of essential
population health services as part of the 2009 national health reforms. As noted,
addressing disparities has also been highlighted at the 2016 first national health
meeting, in the Healthy China 2030 goals, and in other leadership statements. Such
high-level attention is an important first step to continuing progress in reducing
disparities. In China’s system of governance, attention from leadership matters greatly
for translating policy rhetoric into effective implementation. Qingyue Meng and
colleagues recommend that local officials’ performance evaluations be based in part
on local health indicators, among other suggestions (Meng et al. 2019).

Health expenditures have increased rapidly as China has developed its system of
universal health coverage. Double-digit health spending growth surpassed the rate of
economic growth, and as a result, health spending absorbs an increasingly larger share
of the total economy. Most recent policies seek to make sure additional spending on
health and elderly care is efficient and effective, while also attempting to address the
nonmedical determinants of health and promoting healthy aging.” More will need to
be done. The health system needs to be reengineered to emphasize prevention,
provide coordinated health care for people with multiple chronic diseases, assure
equitable access to rapidly changing medical technologies, and ensure long-term care
for frail elderly, all without unsustainable increases in opportunity costs for China’s
future generations.

COVID-19 and cost of care

During the period of containing the spread of SAR-CoV-2 and the pneumonia it
causes, COVID-19, new policies were put in place to attempt to allay fears about
payment for care, to assure that all patients sought and received treatment regardless
of their potential out-of-pocket burden, and that providers would feel assured of
revenue to cover their treatment costs. Whether the announced policies were
successful, to what extent, will only be evident in the coming months or year, but in
this section I lay out the basic aspects of the health coverage policies as announced in
early 2020 and how they relate to what was just described in terms of health insurance
coverage for different population segments in China.

7 Eggleston chapter in Fingar and Oi, Fateful Choices 2020.
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January 22nd, the National Healthcare Security Administration (Guojia Yiliao
Baozhang Ju) and the Ministry of Finance announced two principles: patients should
not worry about payment for COVID-19 care, and providers should not worry about
covering their costs of providing care.® How exactly those promises would be met was
not initially spelled out, and a full accounting will not be possible until at least a year
from now probably, but authorities claim that this financing policy played an
important role in control of COVID-19.

Basically, it comes down to a question of trust: did patients during the intense
pandemic phase believe that the government would pick up the tab for their testing
and treatment? We know early on there were reports of tragic cases: patients self-
discharging for fear of inability to pay—a common phenomenon in China before
universal coverage, and for those facing catastrophic health spending for services not
covered or beyond the ceiling of spending allowed by the basic insurance program--
then dying at home. Did patients and their families believe that they would not be
asked later to settle the bill? Did healthcare providers believe that the government
would allocate new funds to cover those treatments, not reduce already budgeted
amounts or take these funds out of global budgets for the year, and so on? Extra
government subsidies are supposed to cover both the care received before confirmed
as COVID-19, as well as treatment received outside the home locality (e.g. by migrant
workers in lockdown outside their hometown or home province). Ultimately there is
supposed to be a national reconciliation of insurance claims, where each locality first
covers treatment for everyone seeking treatment there, and then receives payment
from other localities, net of what they owe. Announced estimates suggest about
170,000 RMB spent per confirmed case, two-thirds of which was covered by social
insurance and the remainder by “support from MOF” — not clear if this Bu Zhu
(assistance/support) means they completely cover the remainder, or if households are
assisted based on some other measure of their ability to pay.

China also adjusted insurance coverage criteria during the pandemic — for example,
ECMO (ventilator) treatment is expensive and frequently not covered by China’s
social insurance programs, but was covered by insurance for COVID-19 treatment.
Moreover, policymakers took steps to try to address the care needs of other patients,
such as allowing or encouraging longer-term prescriptions of anti-hypertensive and
anti-diabetic medications, renewal of prescriptions and internet-based consultations
that avoid physical contact. Only in the future will it be clear to what extent these
steps mitigated the impact of delayed care.

8 For news and policy announcements related to coverage of COVID-19 treatment spending, see for
example the NHSA website (e.g. http://www.nhsa.gov.cn/art/2020/4/26/art_14 3054.html) or
http://www.xinhuanet.com/politics/2020-03/29/c_1125784154.htm; http://www.gov.cn/xinwen/2020-
04/12/content_5501508.htm.
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One element of the COVID-19 response is relatively certain: the pandemic quite
likely will give a significant and long-lasting boost to telemedicine and other tech-
enabled, non-direct-contact forms of care in China, as has also been the case in much
of the middle- and high-income world.

Regional and urban/rural disparities

In a country as populous, expansive, and diverse as China, it is not surprising that
there are wide disparities in health and healthcare between different population sub-
groups distinguished by wealth, education, urban-rural sukou, inland-coastal
residence, and so on.° Health disparities can be assessed in multiple ways, and most
tell consistent stories: China has achieved impressive improvements in health and
longevity, including for the low-income residents in rural areas; however, significant
gaps between the most- and least-privileged Chinese citizens persist, and in some
cases are growing. Some of the best estimates of average life expectancy across
different regions suggest gaps of 118 years for men and 12-8 years for women in
2013, and more recent Global Burden of Disease estimates for 2017 continue to
underscore large regional differences.

Figures 15 and 16 illustrate China’s significant regional disparities in skilled
healthcare professionals per capita. Figure 17a shows urban areas, clearly much better
endowed with doctors per capita than their brethren in rural areas (Figure 17b). Figure
18 shows the urban-rural gap in doctors per capita: rural areas were catching up 1980-
2000, but the gap began widening again starting in 2005. Similar trends are evident
for nurses per capita: although rural areas gradually enjoyed more nurses per capita,
the pace of growth was faster for urban areas, increasing the urban-rural gap
especially after 2005 (Figure 19).

Thus, despite progress, sizable healthcare disparities remain in China, contributing to
and correlated with disparities in health. Health outcomes differ not only between
urban and rural areas, but also and along other dimensions, such as between urban
regions of higher or lower per capita income, or across individuals with more or fewer
years of schooling. The burden of chronic disease is a case in point. For example,
diabetes is associated with greater excess mortality in rural China, although
prevalence is higher in urban areas (Bragg et al.) Lei et al. (2014) document strong
educational gradients in self-assessed health, presence of any disability, and in
survival expectations (respondents’ self-report of possibility of surviving to age 75),
using the China Health and Retirement Longitudinal Study (CHARLS) baseline
survey, and controlling for per capita expenditures and other economic and location
variables.

° This section of my testimony draws from Eggleston (2019).
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Figure 20 shows the persistent urban advantage over rural areas in terms of hospital
beds per 1000 population, 2010-2018, with rural areas in 2018 having fewer than
urban areas enjoyed back in 2010. Figure 21 shows regional disparities in beds per
capita, and Figure 22 contrasts urban and rural areas within each province. Of course,
the nature of infrastructure investments, development of urban referral hospitals, and
low density of population in rural areas suggests that perfect parity in beds per capita
between urban and rural areas should not be expected. Rural residents of most large
countries face more constraints on physical access to healthcare than their urban
counterparts. Nevertheless, it is important to keep in mind that China continues to
have very large regional and urban-rural differences in health system capacity, almost
inevitably compounded by the differences in skills of their healthcare professionals as
well (although the latter is less readily documented).

One attempt to measure quality, combined with effective access, is the Healthcare
Access and Quality (HAQ) Index proposed by the Global Burden of Disease 2016
Healthcare Access and Quality Collaborators (2018). This index is based on
measuring premature mortality from causes that should not occur if the individual had
access to high-quality healthcare (GBD 2016 Healthcare Access and Quality
Collaborators, Fullman et al. 2018). According to this index, China stands out for
striking regional disparities. The 43-point regional disparity within China is the
equivalent of the difference between Iceland (the highest in the world) and North
Korea. China truly entails “multiple countries within one.” By pulling up the lagging
regions even other developed coastal areas leap ahead, China has been able to steadily
improve nationally. China’s rapid national improvement in access and quality as
proxied by this HAQ Index is evident from the fact that even China’s lowest region in
2016 was above the 1990 national median. Among 195 countries and territories,
China shows the highest absolute change in the HAQ Index between 2000 and 2016;
and China’s HAQ index in 2016 was the highest among all countries with same or
lower medical spending per capita.

China's primary health care system'°

China has tried to strengthen primary care and develop a family doctor system, as
described for example in Rize Jing and Hai Fang’s chapter within Healthy Aging in
Asia (2020). These represent the latest efforts to re-orient China’s health service
delivery system away from crowding at tertiary hospitals and establish reliable
systems for community-based care. Jia, Du and Fan (2019) discuss the factors
associated with residents' willingness to a contract with the family doctor, especially
information; and Gao (2019) discusses how the family doctor contract service appear
to have a significant effect on the community management of chronic hypertension

10 This section draws from Eggleston 2019 and Eggleston, Donahue and Zeckhauser 2020 chapter on

healthcare.
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OPENING STATEMENT OF TARA O’'TOOLE, SENIOR FELLOW AND EXECUTIVE
VICE PRESIDENT, IN-Q-TEL

COMMISSIONER LEE: Thank you, Dr. Eggleston. Next, we will hear from Dr. Tara
O'Toole.

DR. OTOOLE: Thank you. Unlike some of the other speakers here, I am not a China
scholar. I am a physician who spent most of my career studying public health and epidemics,
and | have gone back and forth between government and academia.

In the last five years at In-Q-Tel, which is a nonprofit, nongovernmental organization
focused on using venture capital practices to bring innovative technologies to the national
security community, | have concentrated on what technologies might be used to help us detect,
manage, and respond to epidemics, whether they're natural or deliberate. And in the course of
that work, China's avid appetite for biotechnologies and related technologies became very
obvious.

So my remarks stem from our observation about China's technology strategy. As Dr.
Eggleston alluded to, China has urgent and extensive healthcare needs and deficits, and its plans
to transform its healthcare deficiencies are certainly propelled by domestic political necessities.
The imperative to do better has certainly been illuminated by its COVID-19 response.

But it's important to understand that its healthcare strategies are also tightly bound to its
geopolitical ambitions. And in particular, it is integrating its technological strengths and
accomplishments, particularly in digital technologies, genomics, and artificial intelligence, with
its economic ambitions to create its own innovative biopharma sector and to dominate
biotechnologies, particularly genomics in its quest for healthcare.

I won't repeat Dr. Eggleston's review of China's formidable challenges in bringing
modern healthcare to its 1.4 billion people. It has a grossly inadequate healthcare infrastructure.
Inequitable access to healthcare is rampant, particularly in urban areas. It's got a huge burden of
chronic disease; the highest incidence of cancer in the world, for example. Over 100 million
diabetics are in China today, and it also suffers from a demographic crisis and may well get old
before it gets rich given its rapidly aging population.

China's Healthy China 2030 strategy is very holistic. It wants to increase the number of
physicians and hospitals, reduce patient cost, and increase life expectancy. And the three
technology thrusts it is relying on to achieve this are as follows.

It is making a very strong play to use what we call digital health apps, applications as in
algorithms to be loaded mostly on smartphones, to some extent on computers, in order to
increase access to healthcare, create a force multiplier for physicians who can see a lot more
patients using telemedicine than they can visiting in offices, and to start directing routine care
away from the limited number of specialty hospitals, where most people prefer to go because
they're clearly of higher quality and which daily see thousands of people lining up to get care.

These digital health apps are a reasonable way to go in China because of the extensive
use of mobile devices for everyday functions in China. Chinese use their phones to bank, to pay
bills, to make appointments. They basically live on their smartphones.

So using these applications to figure out what your symptoms mean or to book an
appointment with a doctor or to consult with a doctor seems very normal. And one survey found
that 81 percent of those surveyed had contacted a physician within the past three months through
a digital app. And 94 percent of physicians themselves had used them.

As was alluded to, there's a lot of startup companies in China trying to develop these
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apps. More than 800 such startups existed about a year ago. Foreign companies, such as Sanofi,
are setting up digital hubs and are going into partnership with some of China's big companies,
such as Ping An, which is a large insurer that created Good Doctor, which is a medical
consultation service that already has 300 million users. And they're beginning to explore more
analytic algorithms that would, for example, help manage diabetes digitally and from afar.

Over time as these companies develop a database of patients that includes perhaps their
vital signs, lab results, and just a history of their disease, that database will become very valuable
in figuring out what works, what doesn't work, how one patient differs from another and so on
and so forth. And of course, China's prowess in artificial intelligence will be put to use here,
which is why the big Chinese internet giants such as Tencent and Alibaba are very interested in
getting into the digital health game.

The second technology strategy, which China is pursuing very aggressively, is their
ambition to dominate biotechnologies. And there's two parts to this strategy. | will start by
saying that China has announced this strategy publicly, repeatedly in policy documents. They're
using all the means at the hands of an authoritarian state, including policy, financial rule changes,
regulatory changes, and the Chinese FDA, et cetera, et cetera, to fuel their ambitions in biotech.

And again, some of them are completely legitimate and necessary for them to deliver
healthcare to their people. Their FDA changes, for example, were such that they became more
aligned with the American FDA regulations. On the other hand, this is also part of their
geopolitical strategy.

Firstly, they are clearly intent on developing a domestic pharmaceutical industry that can
not only manufacture and export generic drugs that were invented by companies elsewhere and
in-license (telephonic interference) drugs, such as biological drugs used in cancer treatment. But
they want to now generate their own innovative medicines for sale domestically and abroad,
thereby moving up the financial value chain, holding down domestic prices. And some of their
policies, as was noted, force foreign firms to develop Chinese partners or build facilities in China
in order to gain access to the huge Chinese drug market, which is now the second largest in the
world, soon to be number one.

COMMISSIONER LEE: Dr. O'Toole, can I ask you to wrap up quickly? We're trying to
be at seven minutes. Thank you.

DR. OTOOLE: Their third strategy is in genomics and precision medicine, which I'm
happy to discuss in detail.

My recommendations are, first of all, that we recognize the national security implications
of China's ambitions in digital health and biotech, particularly in combination